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Abstract

A computer model that behaves like the healthcare system would be a valuable tool
enabling administrators to evaluate the impact of changes to the healthcare system prior to
implementation. The Military Healthcare System (MHS) is the leader in creating
computerized models that represent large complex healthcare systems. Despite the
potential benefits of modeling a healthcare system, modeling remains in its infancy.

The fundamental building block of a healthcare system model is the quantification
of care that patients receive as they maneuver their way through the system. Newly-
developed software programs known as episode groupers uncover these patterns and
organize them into clinically meaningful packages. This study is an exploratory glimpse
into the obstacles within the MHS that makes utilizing one of these software products
particularly challenging.

A year’s worth of healthcare records from San Diego’s direct care system, as well
as the network, were gathered, formatted, and processed through the episode grouper.
MHS data did not perform as well as civilian healthcare data; 23% of the records were
ungroupable vice 14%. The majority of these orphan records (70%) were ancillary and
pharmaceutical records that could not be linked to the outpatient visit that generated them.
Some of the contributing factors include inadequate capture of data within the MHS, the
mobility of the population served, military-unique medical codes, and inaccurate coding.

The MHS has made improvements since the time frame of this study that should
vastly improve its performance with episode groupers. After additional reliability and
validity testing has occurred, episode groupers could be utilized to uncover healthcare

delivery patterns and incorporated into the next wave of MHS healthcare computer models.
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Introduction

The United States healthcare industry is under tremendous strain. Healthcare
administrators are under increasing pressure to find ways to control rising costs, improve
the quality of the care delivered, and increase access to care. In order to manipulate the
healthcare system so that all three aspects of healthcare (cost, quality, and access) are
optimized, an administrator must thoroughly understand the interactions between, and
among, the elements of the system. In a system as large and complex as healthcare, small
changes in one sector can trigger unexpected, and sometimes costly, repercussions in
another. Administrators must have a healthy respect for the integrated nature of such
systems. A computer model that behaves like the healthcare system would be a valuable
tool enabling administrators to evaluate the impact of changes to the healthcare system
prior to implementation.

The United States’ military healthcare system (MHS) is the largest in the country
incorporating medical assets from three distinct services (the Army, the Air Force, and the
Navy) and our civilian healthcare partners. The complexity and scale of such a system
require sophisticated computerized models to capture and accurately display the behaviors
contained within. Military healthcare administrators interested in encouraging
collaboration between services are also attracted by the graphic nature of many computer
models. A disparate audience with unique vocabularies and viewpoints such as the three
military services can often come to a consensus when presented with a graphical
representation of how their healthcare facility operates within the scope of the entire

system.
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Because very few healthcare organizations are near the size or complexity of the
MHS, modeling efforts in the civilian healthcare arena have concentrated on improving
operations on a small scale. Modeling programs currently exist that enable administrators
to optimize operations on a small scale such as within a single facility. The MHS is the
leader in creating computerized models that represent large complex healthcare systems.
One of the interesting consequences of building a computer model is that it compels the
builder to thoroughly understand the current system. The need to first quantify interactions
within the system is, in itself, a very useful exercise (R. E. Thorp, personal
communication, November 17, 2000). After the system is understood and interactions have
been described and quantified, model construction can begin. Once the computer model
“behaves” like reality, administrators are able to experiment with changes in the healthcare
system and determine if changes would alter productivity, cut costs, endanger quality, and
so on. Despite the potential benefits of modeling a healthcare system, modeling in the
MHS remains in its infancy.

The fundamental building block of a healthcare system model is the quantification
of care that patients receive as they maneuver their way through the system. While
differences exist, there are patterns inherent in the delivery of this care. Uncovering these
patterns in healthcare has, historically, been a difficult tedious process. Fortunately,
advances in medical information databases and the standardized medical coding systems
have made it possible to uncover these patterns using computer software collectively
referred to as “episode groupers”. Episode groupers organize encounters between a patient
and the healthcare system into clinically meaningful packages. These packages can then be

studied to determine care patterns. If this new software can be utilized within the military
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healthcare system, administrators would have a tool to help them more thoroughly
understand patterns of healthcare delivery within the system. With a deeper understanding
of the processes within medicine comes the ability to quantify what has occurred.
Quantifying healthcare delivery patterns is the first step in building a healthcare system
model. The next generation of computer models could be greatly enhanced by
incorporating this new technology.
Condition which prompted the study

The military healthcare system (MHS) has spent over five million dollars on the
latest healthcare system model, the Healthcare Complex Model or HCM (M. Burke,
personal communication, January 10, 2001). The most fundamental unit of this model is a
“protocol” which loosely translates into the amount and type of healthcare delivered to an
individual with a certain diagnosis. These protocols, or patterns of care, are constructed
from aggregated MHS data in combination with clinical judgment (M. Burke, personal
communication, October 27, 2000). The construction and manipulation of these protocols
is a costly process because of the manpower involved (M. Burke, personal communication,
January 10, 2001). The ability to utilize episode grouper software to uncover and quantify
these “protocols” would greatly simplify the process; potentially reducing the cost of
model development. In addition, utilizing data from actual patient care patterns versus
those created from aggregated data could potentially increase the accuracy of the protocols
and thereby enhance the model’s representation of reality.

The civilian healthcare sector currently utilizes episode groupers to manage many

aspects of their systems. While the utility of this software within the MHS appears
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limitless, this paper will concentrate on only one of its possibilities; the potential for
episode groupers to augment current healthcare modeling efforts.
Statement of the problem

An understanding of healthcare delivery is essential to the success of any healthcare
system model. Patterns inherent in the delivery of healthcare must be uncovered and
quantified before they can be represented in a computer model. The study of these patterns
has been greatly simplified with the advent of healthcare information databases and
standardized medical coding. Commercially-developed software programs known
collectively as episode groupers organize disparate encounters with the healthcare system
into clinically-meaningful groups. Although the MHS utilizes databases and medical
codes, several aspects of the MHS make utilizing this advanced software particularly
challenging. The MHS lacks one central storage area for healthcare information so
gathering and compiling data necessary for the project may prove burdensome. In addition,
coding practices within the MHS may interfere with the performance of the software.

In order to judge the episode grouper’s performance with MHS data, a civilian
benchmark will be used. When civilian healthcare data is “fed” through the episode
grouper used in this study, approximately 86% of their records are incorporated into a
pattern of care for an individual. This pattern of care, also known as an episode-of-care,
represents all of the care that an individual received in the treatment of a specific
illness/disease. The remaining 14% of the records are unable to be grouped to an episode-
of-care. These figures remain fairly constant regardless of the amount of healthcare records
that are sent through the grouper or the time frame of the study (D. Gardiner, personal

communication, March 3, 2001).
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The purpose of this project is an exploratory journey into the performance of MHS
data with one of the episode grouper products currently on the market. Challenges
encountered in the process will be noted and discussed. In addition, the results of the
grouping session utilizing MHS data will be compared with the civilian benchmark
described above. Finally, an analysis of the usefulness of this type of software in the MHS’
current modeling efforts will be provided.

Literature review

Healthcare researchers have long understood that “patterns” existed in the delivery
of healthcare. As far back as the 1930’s, Lee and Jones documented the typical course of
diseases as well as the medical resources employed in the treatment of several specific
disease groups (Lee and Jones, 1933). The idea of healthcare patterns regained attention in
the 1960’s when Scitovsky, a health economist, studied the concept of disease “episodes”
in an attempt to price the delivery of healthcare in a more global manner. She proposed
that the cost of healthcare be reported to the public (via the medical care price index) based
on the average costs of treatment for the entire course of the disease (Scitovsky, 1964).
Meanwhile, Solon, Feeney, Jones, Riggs, and Sheps (1967) refined the concept and coined
the term “episode-of-care”. They studied the traditional means of analyzing healthcare
utilization (aggregated visit counts) and realized its limitations. They believed this method
of studying utilization failed to accurately reveal the complexity of medical care. Instead,
they devoted their attention to the concept of episodes-of-care. They defined an episode-of-
care as “a block of one or more medical services received by an individual during a period

of relatively continuous contact with one or more providers of service, in relation to a
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particular medical problem or situation”. Several other principles were offered to clarify
this definition. The authors believed that:

1. Episodes-of-care could be constructed around a complaint, an objective symptom, a
diagnosed disease, or a health objective.

2. Episodes-of-care would have a beginning, a course of service, and an ending
although there would be no absolute time limit on the total length of the episode-of-
care.

3. Episodes-of-care may be isolated encounters or they may be related to other
episodes-of-care.

4. An episode-of-care should include all of the care delivered regardless of where it
occurred.

5. Many stops and starts in service such as remissions and flare-ups may exist
naturally within an episode-of-care.

6. Episodes-of-care for different problems may overlap or run simultaneously.

Solon et al. (1967) believed that an episode-of-care framework could be used to
identify the most effective and economical management of patients. Once these episodes-
of-care were identified and documented, they would become the “standard of care”.
Physicians, clinical investigators, and epidemiologists could utilize them to identify
physicians practicing outside of the standard-of-care. Others soon realized the value of
analyzing the delivery of healthcare within an episode-of-care framework. Feldstein (1968)
and Scitovsky (1967) believed that an episode-of-care approach to changes in healthcare

costs over time would provide useful information to payors who were concerned with
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containing costs and predicting demand. Donabedian (1978) emphasized the need to
review entire episodes-of-care when assessing quality.

Although an appreciation for the natural patterns in healthcare existed as far back
as the 1930’s, efforts were greatly hindered by the significant effort involved in collecting
the data for study. The medical profession began as a cottage industry. Physicians
practiced independently and, in general, without supervision (Sultz & Young, 1999).
Documentation of healthcare encounters, if they were maintained at all, remained with the
responsible provider. As health insurance became more popular, providers were forced to
document the care delivered and share this information in order to receive reimbursement
for their work. Soon after, the need to standardize medical documentation became apparent
and the current medical coding system was born. The advent of technology led to the
creation of medical information databases where documentation of healthcare encounters is
stored electronically. These two advances, standardized medical coding practices and the
creation of medical information databases, forever altered healthcare research. Suddenly,
an enormous amount of healthcare data was available. The challenge then became the
analysis of this plethora of data so that meaningful information could be gleaned to
facilitate informed decision-making. The first attempts involved clumping individual
diagnoses into manageable groups.

Initial attempts to analyze the available data were targeted at better understanding
the coding process and the variety of codes used in the ambulatory healthcare setting.
Schneeweiss, Rosenblatt, Cherkin, Kirkwood, and Hart (1983) studied insurance claims
from ambulatory healthcare visits to devise a system of consolidating the numerous

medical codes into meaningful groups. Using the expertise of clinicians and the coding
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systems in place at the time, Schneeweiss et al. created “diagnostic clusters”. These
diagnostic clusters grouped the vast number of diagnosis codes into a manageable number
of clusters. This bundling also helped minimize the idiosyncratic coding patterns of
physicians and coders. They found that 80% of all ambulatory visits could be captured in
sixty clusters. If the number of clusters was increased to ninety-two, 86% of all visits to
office-based physicians could be captured. This categorization of outpatient care into
manageable groups using insurance claims was an attempt to better understand the
intricacies of healthcare delivery. While this research was promising, the rising cost of
healthcare demanded a more aggressive approach to healthcare management.

Managed care organizations gained a foothold in healthcare in the early 1980s with
the promise of controlling rising costs (Kongstvedt, 1997). Despite their successes,
healthcare costs continued to rise at such an alarming rate that the federal government took
action to exploit the advances in technology. Congress’ newly-created Agency for Health
Care Policy and Research was tasked with forming large clinical databases using data from
the Medicare insurance system, indemnity insurance carriers, health management
organizations, and large physician groups. From these databases, the AHCPR was directed
to build systems so that care patterns could be analyzed and best clinical practices could be
identified (Agency for Health Care Policy and Research, 2001). In 1993, President
Clinton’s Health Care Advisory Task Force declared that information systems will be used
to monitor and evaluate the health care system, to develop links among health care records
to improve patient care, and to analyze patterns of health care. The Clinton administration

understood the importance of using an episode-of-care framework to uncover effective
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medical practices (Cave, 1994). Unfortunately, the goal of this task force was never
realized but it led to a renewed interest in uncovering practice patterns for analysis.

The first computer programs to construct episodes-of-care from insurance claims
were designed in the late 1980s and early 1990s. McDevitt & Dutton (1989), Garnick,
Luft, Gardner, Morrison, Barrett, O’Neil, and Harvey (1990), and Hillman, Olson, Griffith,
Sunshine, Joseph, Kennedy, Nelson & Bernhardt (1992) gathered outpatient encounters
into episodes-of-care for specific ambulatory illnesses/conditions. These early attempts
were useful but they fell short of the goal of creating comprehensive episodes-of-care
because they did not include hospitalizations. The incorporation of inpatient and outpatient
care into episodes-of-care would not occur until the mid 1990s.

Cave (1995) developed a computer program that combined disparate inpatient and
outpatient records from insurance claims databases into episodes-of-care. These episodes-
of-care were then placed into diagnostic clusters based on clinical homogeneity. Cave used
a methodology similar to Schneeweiss et al. (1983) but called his clusters “diagnostic
episode clusters”, or DECs. His clusters linked all services provided, both inpatient and
outpatient, for the care of a patient’s medical condition for a specified period of time into
clinically homogenous clusters. Cave used 125 DECs, vice the 92 used by Schneeweiss et
al (1983), presumably because of advances in the practice of medicine and changes in the
medical coding system. Cave’s study is significant for two reasons; the episodes-of-care
included both inpatient and outpatient care and they were placed into clinically
homogeneous groups so that patients with similar medical conditions could be compared.

Episode groupers are a relatively recent development but possess great potential. In

a 1999 article, Drs. Rosen and Mayer-Oakes gathered information about the four most
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prominent episode grouper products on the market. They outlined the basic operation of
episode groupers, identified potential uses, and outlined some of the problems faced when
constructing episodes-of-care. Most episode groupers use the same basic, two-part
methodology (Rosen & Mayer-Oakes, 1999).

The first task is the construction of episodes-of-care. Episode groupers search
databases, one patient at a time, and examine all the services rendered for that particular
patient. The standardized medical code(s) on each encounter is examined and care that was
provided in the treatment of a particular illness/condition is grouped together. The
chronological sequencing of these individual services forms an episode-of-care. Ideally,
episodes-of-care contain all of the care relevant to a particular medical condition/illness to
include inpatient, outpatient, ancillary and pharmaceutical care.

The second task involves placing the episodes-of-care into groups with similar
patients’ episodes-of-care so that meaningful comparisons can be made between the care
delivered to individuals within the group. Placing patients into clinically homogenous
groups is important because episodes-of-care, by themselves, merely describe the
utilization of individual patients. Their true utility comes when individuals are grouped
with, and can be compared to, similar patients with comparable medical conditions.

Although episode groupers are relatively new on the market, they are quickly
becoming valuable tools for healthcare administrators. They have at least three uses within
the civilian healthcare sector; to identify variations in treatment, to measure compliance
with clinical practice guidelines, and to assess the impact of health policies. These

applications, along with their potential within the MHS, will be briefly discussed below.
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Healthcare administrators use episode groupers to identify variations in treatment
by comparing the length, cost, and outcome of episodes-of-care. They are especially
applicable in a managed care setting because all of an individual’s care is provided by, or
with permission from, his/her primary care manager. Primary care managers who are
responsible for episodes-of-care that differ significantly from their peers (treating the same
type of patients) are known as “outliers. The goal of the healthcare administrator is to
encourage the high-cost outliers to modify their treatment patterns thereby saving dollars
for the system. The low-cost outliers are examined to determine if their methods result in
high quality outcomes. If so, they become the standard that everyone is expected to “norm”
too. Many researchers have studied this concept of provider profiling and have found it has
the potential to alter and improve the practice patterns of providers if the providers believe
the methodology employed is valid and the clinical benchmarks are solid (Greco &
Eisenberg, 1993). Episode groupers could be very valuable to the MHS if patients and
providers within the system enjoyed consistent relationships. Historically, enrollees in the
MHS listed a facility as their primary care manager, not a particular provider. When they
received medical care, it could potentially be from any of a number of providers in the
facility. A recent initiative in the MHS, Primary Care Manager by Name, is designed to
match patients and their chosen provider each and every time they seek medical care in
order to enhance continuity of care (TRICARE, 2001). Once providers have a stable panel
of beneficiaries enrolled to them, they are in a better position to truly “manage” the care
their patients receive. Once the system is in place they can also be held accountable for the

care delivered to “their” enrollees. Until Primary Care Manager by Name is firmly
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established, using episode groupers for provider profiling within the MHS would be
without meaning.

Given the present system and the lack of provider accountability, perhaps a better
use of episode groupers within the MHS would be to analyze the care delivered to distinct
populations. Instead of individual provider profiling, a more useful study might be to
profile performance within the MHS against that delivered to the beneficiaries that utilize
our civilian partners for their care. This study could potentially reveal which system is the
most cost-effective with the best outcomes. Both Sides stand to learn something. Or
perhaps a comparison of the episodes-of-care for active duty personnel compared to non-
active duty beneficiaries. Inequities that are jeopardizing health might be revealed. The
goal of all of these studies would be to uncover variations in treatment thereby improving
quality. The focus would be on systems vice individual providers.

Administrators also use episode groupers to measure compliance with clinical
practice guidelines. Clinical practice guidelines are created/adopted by a facility or
healthcare organization to outline the care that patients with a particular disease/condition
should receive in their facility. Clinical practice guidelines encompass the inpatient care
delivered in a facility, care received as an outpatient, or both (National Guideline
Clearinghouse, 2001). They are intended to reduce variation in clinical practice, optimize
the healthcare system and provide patients with high quality care. Using episode groupers,
the care delivered to individual patients could be monitored to ascertain if care was
delivered in accordance with a clinical practice guideline. For example, if the clinical
practice guideline recommended a certain medication in the third week of treatment and

the medication was absent in the episode-of-care, the responsible provider could be
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questioned. Providers who routinely have patients that are not treated in accordance with
the facility’s established clinical practice guideline, without a clinically sound reason for
not following the pathway, could be encouraged to conform. Additionally, if practices are
uncovered through analysis of the episode grouper product that resulted in better outcomes,
the clinical practice guideline could/should be changed to reflect an advance in medical
practice. Using episode groupers to create or monitor clinical practice guidelines within the
MHS is an intriguing idea. The volume of data available to administrators demands a tool
to assist in analysis. Perhaps the largest obstacle to the use of episode groupers is the
ongoing data quality concern within the MHS. Episode groupers are limited in their ability
to correct for improperly coded healthcare encounters. They merely organize the existing
data into more manageable bundles. However, further study is warranted in this area
because clinical practice guidelines have been proven to lower variation and therefore raise
the quality of healthcare delivered (Sultz & Young, 1999).

Episode grouper software could be utilized to assess the impact of health policies.
If the content of episodes-of-care were compared before and after policy implementation,
changes as a consequence of the policy could be noted. For example, a comparison of
episodes-of-care before and after the military health insurance co-payment was eliminated
might reveal some interesting findings. Once the co-payment was dropped, perhaps
patients were more apt to get annual wellness exams. Perhaps no change in the utilization
patterns of individuals was noted. Disease management programs are typically developed
to help educate beneficiaries and provide opportunities to manage illnesses at home rather
than in more costly settings such as the hospital. If a disease management program was

implemented, its impact on episodes-of-care could be monitored using episode groupers.
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Ideally, hospitalizations for those enrolled in the program would decrease or perhaps the
severity of their condition when the provider saw them would be less. A more complete
picture of the impact of policy changes is available through analysis of episodes-of-care
that include inpatient as well as outpatient care. While the capability of this software is
intriguing and warrants further study, the goal of this paper is to assess the potential
application of episode groupers to augment the current modeling efforts.

Drs. Rosen and Mayer-Oakes (1999) reviewed four of the most prominent episode
groupers on the market. The authors advised that, above all, the episode grouper product
selected should:

1. Incorporate inpatient as well as outpatient care.

2. Include pharmaceutical care.

3. Place the episodes-of-care into a manageable number of groups so that researchers
and administrators are not encumbered during analysis.

4. Be adjusted for case-mix using age, patient acuity, and co-morbid conditions.

The episode grouper used in this study was developed by Symmetry Health Data
Systems, Inc. Symmetry’s episode grouper product incorporates inpatient, outpatient,
ancillary, and pharmacy data and has some unique processes to adjust for patient acuity.
Their episode grouper constructs episodes-of-care and places them into groups called
Episode Treatment Groups, or ETGs, to facilitate meaningful comparisons. There are 584
ETGs. The complete list can be found in Appendix A. Symmetry’s episode grouper was
selected because of its overall capabilities and patented processes that make it unique. A
copy of the patent document is included in Appendix B. Symmetry Health Data Systems,

Inc, generously provided the use of their episode grouper product, as well as access to their
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highly qualified staff, in support of this study. The following section will outline many of
the issues to be aware of when working with episode grouper software products. When
applicable, its relevance to MHS data and how Symmetry’s product handles the issue will
be included.

Challenges Facing Episode Groupers

Missing data is one of the many obstacles to comprehensive episode-of-care
creation. Thorough documentation of healthcare encounters has always proven elusive. In
a capitated setting, providers receive reimbursement because the patient chose to enroll
with the provider. The documentation of individual encounters does not impact the
provider’s salary. Databases for capitated physicians were found to have serious
information lapses possibly because their salary is not tied to correctly filling out forms
(Wingert, Kralewski, Lindquist & Knutson, 1995). Not surprisingly, when documentation
is tied to reimbursement, databases suffer less from missing information (Wingert et al.,
1995). Wages for military providers are not connected to documentation of healthcare
encounters, therefore, missing data within the MHS is a serious issue.

Two information systems are responsible for documenting encounters that took
place at the MTFs; the Ambulatory Data System (ADS) and the Composite Health Care
System (CHCS). At the time of the study, fiscal year 2000, the level of expertise with ADS
at the MTFs varied a great deal (N. Coppola, personal communication, September 20,
2001). In order to transmit documentation of all outpatient encounters into the central
database in Fort Dietrich, Maryland, many manhours and a great deal of effort were
necessary. Some clinics were more efficient at the process than others. If ADS was not

used correctly, outpatient visits were lost to the system and never reached the storage
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database. The impact of the Ambulatory Data System on this study will be explored in the
discussion. For now, keep in mind that episode groupers are unable to fill in holes where
missing encounters should have occurred. They only report on the encounters that were
properly documented.

Incorrect coding on healthcare encounters is a common problem both within the
MHS and the civilian sector (Cave, 1995; Fahs, 1992; Hornbrook, Hurtado & Johnson,
1985). The problem has historically received more attention in the civilian healthcare
sector because heavy fines are levied for maliciously, incorrectly coding healthcare
encounters and coding is directly tied to reimbursement (Physician Insurance Agency of
Massachusetts, 2001). A 1999 study of a representative sample of MTFs found
disagreement between the codes used in documentation and the codes that should have
been used, based on available documentation, when professionals recoded the records.
Over 30% of the diagnosis codes and almost 40% of the procedure codes were used
incorrectly (Vector Research, Inc, 2000). Poor coding practices within the MHS are
receiving increasing attention because administrators realize that far-reaching decisions are
being made based on the data. If the information is inaccurate, good decision-making is
hindered. Several features within the MHS contribute to poor coding. Most providers are
responsible for choosing a medical code for their healthcare encounters regardless of the
level of training they have received in this practice. Poor education, or a lack of education,
leads to incorrect coding. In addition, medical codes are often recorded on paper forms that
are limited in space. Therefore, only the most common medical codes can be included on
the forms. This practice encourages the provider to choose among the codes available on

the form. If the most appropriate code does not appear on the preprinted form, the provider
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is forced to take extra time to search for the appropriate code. Providers might choose to
spend the additional time with their patients rather than hunting for the most appropriate
medical code. A switch is under way to computerize the process. This new process would
encourage providers to find and use more accurate medical codes. However, the system
still revolves around the willingness of the provider to search for the most appropriate
medical code among the tens of thousands available. As with missing data, Symmetry’s
software is not designed to compensate for this defect in the data. It can only organize
healthcare encounters into episodes-of-care if the encounters are labeled with a clinically-
logical medical code. Although Symmetry’s episode grouper cannot correct miscoded
encounters, it can handle a similar problem; tentative diagnoses.

Providers are often unsure of the true medical cause of the problem but they are
forced to document a diagnosis code on the encounter despite their limited knowledge of
the case at hand. Oftentimes, this tentative diagnosis changes as the results of diagnostic
tests are received, the patient’s verbal recollection improves, or the medical condition
matures (Rosen & Mayer-Oakes, 1998). Symmetry’s episode grouper uses a patented
process to handle tentative diagnoses. If the tentative diagnosis is a logical precursor to a
more definitive diagnosis, the grouper will include the healthcare encounters for both
conditions into the same episode-of-care. This feature is known as “episode shifting” and
is discussed in further detail in Appendix C. This feature is equally useful to the MHS and
civilian healthcare sectors.

Another aspect of healthcare that makes episode-of-care creation challenging is that
healthcare encounters are often electronically stored in several places. This might be due to

a change in health insurance, a change in providers, a job change, or a move. A lapse in
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health insurance could also be the reason that encounter information is not stored in a
central database. Our society is so mobile that it is difficult to capture the care patterns that
people experience over a long period of time in a single database. To complicate matters,
providers’ practices are increasingly more volatile as they sign up with, and disengage
from, health insurance plans. In an effort to control the rising costs, patients are often
shuttled betweens levels of care to find the least resource-intense setting that can
accommodate their individual needs. Documentation of this care is likewise spread out
among these settings. Thorough episode-of-care construction dictates that all of the care
delivered to that individual for the care of his/her condition is included, regardless of
where it occurred. Episode groupers must be able to incorporate data from different
sources in order to construct comprehensive episodes-of-care. Within the MHS, most of
the inpatient and outpatient care delivered to an individual is stored in a central database,
however, ancillary care is not. Ancillary care consists of radiological and laboratory tests
performed and pharmaceuticals prescribed. Documentation of this care is electronically
stored at the military treatment facility (MTF) where the care was delivered in the local
version of CHCS. Progress is being made to consolidate all of this information in one
central database but as of the time of this study it was not a reality. To overcome this
obstacle, data from the different sources must be carefully gathered and patients must be
identifiable across databases. A unique patient identifier is essential to link care from one
source with related care documented in another source. This identifier is key to finding and
incorporating all the care delivered to an individual in many settings across his/her life

span. Currently, the MHS does not have a method to uniquely identify individuals in the
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system. The process used to create the necessary unique patient identifier in this study is
explained in the methodology section.

An episode-of-care can start at several different points based on which entity is
defining the episode; the epidemiologist, the patient, or the healthcare system. The
epidemiologist would argue that an episode should encompass the entire disease process to
include a non-symptomatic period. In contrast, an episode-of-care defined by the patient
would begin when the individual first felt ill and may include a lengthy period before they
sought medical care. From the healthcare system’s perspective, an episode-of-care begins
when the patient enters the healthcare system for that particular problem/complaint/need
and begins utilizing resources (Hornbrook, 1985; Rosen & Mayer-Oakes, 1998). The latter
type of episode exists only while the patient is consuming resources in the healthcare
system. It is the type most commonly referred to in the literature because it is the easiest to
define and study. This “medical care episode”, as it is sometimes called, is the one used by
most commercially-produced episode groupers.

Determining the appropriate length for an episode-of-care is another hurdle faced
by episode groupers. This issue highlights the complexity of medical care. Solon et al.
(1967) believed that the conclusion of an episode-of-care could be reached either by
“explicit discharge or withdrawal from care, or by a lapse of suspension sufficient to
constitute a distinct break of contact with medical service for a given problem” (p. 404).
Researchers have tried to identify rules that help determine the appropriate lengths of
episodes. Lohr, Brook, Kamberg, Goldberg, Leibowitz, Keesey, Reboussin & Newhouse,
(1986) studied common respiratory infections and found that the majority of care for a

respiratory infection occurred within two weeks after the beginning of the episode. Jette,
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Smith, Haley & Davis (1994) studied low back pain in a representative national sample of
patients with insurance and found that, on average, episodes-of-care for this population
extended over five weeks and consisted of eleven physical therapy visits. Kessler,
Steinwachs, and Hankin (1982) tried a different approach to place limits on the length of
episodes. They studied psychiatric encounters and determined that an eight-week period of
no visits (a clean period) was necessary to establish the end of one, and the beginning of
another, separate psychiatric episode. Stoddart and Barer (1981) found that for most
illnesses a clean period of fifteen days or more was almost sure to indicate that the new
episode under study was not related to, or a continuation of, the previous episode.
Salkever, Skinner, Steinwachs & Katz (1982) discovered that for sore throats, a three-week
clean period nestled in between a long string of visits to the doctor was sufficient to
declare that one sore throat episode had ended and a new sore throat episode had begun.
Rosen, Houchens, Gibson, & Mayer-Oakes (1998) derived clean periods for asthma based
on empirical and clinical data. According to her methodology, even within one disease,
clean periods vary significantly. In sum, the research indicates that medical diagnoses are
so unique that it is impossible to create one rule that adequately delineates all the possible
episode endings. Symmetry’s episode grouper has patented their process of determining
the start and finish of episodes-of-care. What follows is a simplification of the process. A
more detailed explanation can be found in Appendix C.

Symmetry’s episode grouper allows an episode-of-care to continue as long as the
patient is receiving care for that condition. The episode length remains flexible and is not
predetermined. The boundaries on an episode-of-care are established by setting limits on

the length of time between encounters. The period of time between encounters (when the
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patient is not receiving care) is known as a clean period. Each Episode Treatment Group,
or ETG, has its own unique parameters for clean periods. These boundaries are based on
what has been found in the literature and from prior episode-of-care creation sessions. If
the period of time before the episode-of-care begins meets, or exceeds, the clean period
parameter established for that ETG, the episode-of-care has a “clean start”. If the period of
time after the episode-of-care ends meets, or exceeds, the clean period parameter
established for that ETG, the episode-of-care has a “clean finish”. This flexibility in the
lengths of episodes is especially appealing to clinicians who understand the complexity of
medical care and the chronicity of certain conditions.

If a patient has two episodes-of-care that fall under the same ETG separated by a
clean period of sufficient length to meet, or exceed, the clean period parameters, the two
episodes are considered distinct and separate episodes-of-care. Clean periods are further
divided into: (a) The length of time that an individual must go without contact with a
healthcare provider, and (b) how long they must go without receiving medications for a
condition. Typically, the software looks for pharmaceutical records longer than it looks for
visits in an attempt to capture medication refills. Refills would indicate that the person was
still receiving medical care for a particular condition and the episode-of-care would be
extended. The medical and pharmaceutical clean periods are distributed with the software.
The ability to explore these parameters is vital to clinicians suspicious of the grouping
process and its outcomes. The clean period parameters for each ETG are available in
Appendix A.

Episodes-of-care that enjoy a “clean start” and a “clean finish” (the period of time

before and after care meets or exceeds the parameters) are labeled “complete” episodes-of-




